Pakistan's total estimated snow leopard habitat is about 80,000 km 2 of which about half is 23 considered prime. However, this preliminary demarcation was not always in close agreement 24 with the actual distribution-the discrepancy may be huge at the local and regional level. Recent 25 technological developments like camera trapping and molecular genetics allow for collecting 26 reliable presence records that could be used to construct realistic species distribution based on 27 empirical data and advanced mathematical approaches like MaxEnt. Current study followed this 28 approach to construct accurate distribution of the species in Pakistan. Moreover, movement 29 corridors, among different landscapes, were also identified through the circuit theory. The habitat 30 suitability map, generated from 384 presence points and 28 environmental variables, scored the 31 snow leopard's assumed range in Pakistan, from 0 to 0.97. A large shear of previously known 32 range represented low-quality habitat, including areas in lower Chitral, Swat, Astore and 33 Kashmir. Conversely, Khunjerab, Misgar, Chapursan, Qurumber, Broghil, and Central 34 Karakoram represented high-quality habitats. Variables with higher contribution in the MaxEnt 35
Introduction 52
The snow leopard, Panthera uncia has obtained an iconic status worldwide and is treated as a flagship 53 species of the vast ecosystem of the Greater Himalayas [1] . The species is native to the mountain ranges 54 of Central and Southern Asia-some of the world's most rugged landscapes [2] . It occurs in the Hindu is about 80,000 km 2 of which about half is considered prime [11] . However, this preliminary evaluation 64 of the snow leopard's distribution is based on expert judgements, anecdotal information and topographic 65 elements like terrain. Consequently, these distribution maps were not always in close agreement with 66 actual distribution-the discrepancy may be huge at the regional and global level [7] . Accurate modelling 67 of the geographic distribution of species is crucial to various applications in ecology and conservation 68 [12, 13] . Conservationists often need precise assessments of species' ranges and current species 69 distribution patterns. Simple range description is essential, but identification of those factors that restrict 70 distributions is also critical to promote the benefits of conservation management [14] .
71
Factors that affect species distributions and habitat selection have great significance to 72 researchers and wildlife managers. It is important to be aware of the influence of variables on species' research and conservation planning [16] . Currently, ecological niche models (ENMs) (Fig 1) . 161 These cameras remained active for more than 20,000 trap-days in the field. The camera brands were extracted from areas higher than 6,500 m-no-go areas for snow leopards [6] (Figure 2 .2).
245

Fig 2. Presence and absence locations of snow leopards used for model evaluation.
246
Modelling Potential Movement Corridors
247
Using the snow leopard distribution map generated by MaxEnt, we also modelled for potential (out of 806 stations) (Fig 3) . In the majority of our study areas, there was either single capture- The habitat suitability score calculated by MaxEnt ranged from 0 to 0.97 across the snow 278 leopard's assumed range in Pakistan (Fig 4) . A large shear of previously known range 279 represented low-quality habitat, including areas in lower Chitral, Swat, Astor and AJK. Table 2) . 289 The Jackknife Test of variable importance showed that the environmental variable with 290 the highest gain when used in isolation is density of river, which, therefore, appears to have the 291 most useful information by itself. The environmental variable that decreased the gain the most 292 when it was omitted was annual mean temperature (bio1), which, therefore, appears to have the 293 most information that is not present in other variables. The values shown are averages over 294 replicate runs. (Fig 4) . while the false positive rate (FPR) was 0.130. Accuracy and specificity were calculated at 0.926 321 and 0.870, respectively, while the positive predictive value (PPV) was found to be 0.851 and the 322 negative predictive value (NPV) was 1.000. The false discovery rate (FDR) was calculated at 323 0.149. The circuit model (Fig 8) revealed an interesting pattern with respect to the snow leopard's 329 habitat connectivity. The population in the Hindukush landscape appears to be more connected shown to be isolated from others and the latter did not even have any movement corridors close 340 to it. Habitat Suitability model was also assessed against current protected area coverage (Fig 9) . It 345 was revealed that most of the the suitable habitat of snow leopard in Paksitan has already been protected, however there are some areas like Misgar, Chipursan and Terich that are outside of 347 any declared protected area.
348
It was also observed that most of the national parks had weak links with regards to 349 movement of snow leopard across different habitats (Fig 10) . Even some adjascent protected [11] had very weak scientific grounds, which was obvious due to the lack of data available at the 359 time. We recorded snow leopard presence using multiple techniques and discarded all ambiguous entries. Moreover, we surveyed over 25,000 km 2 which covered about 30% of known snow 361 leopard range in Pakistan. In addition, we did not limit our surveys and model to just snow 362 leopard range but extended it to a 30% buffer area to include potential areas that could possibly 363 be favoured by snow leopards for their movement. The study showed that snow leopard presence 364 is not restricted to its known range and that it possibly uses other areas as well. Pamir and Hindukush (Fig 11) . We also recommend Government of Pakistan to establish new 
